[Vertebral, femoral and radial bone density in simulation of prolonged weightlessness. Experience with healthy volunteers].
Disturbances in bone tissue induced by weightlessness in man are incompletely known. All we possess are indirect data which show negativation of the calcium-phosphate balance and bone density measurements mainly in peripheral bones (calcaneum and radius bones). Staying in supine position with the head down (the so-called anti-orthostatic position) is a means of simulating on earth the effects of weightlessness in space flights. We studied the changes in vertebral, femoral and radial bone densities that might occur in 7 healthy volunteers subjected to two 1-month period of bed rest with strict (-6 degrees) anti-orthostatic position. No significant variation was recorded at the end of each period. When the two periods were added the mean vertebral bone loss was -0.9 percent per month. This figure was comparable to that found in similar studies performed in the USA with longer periods of bed rest. The bone loss in such experiments was 4 to 8 times less than that reported for pathological immobilization. Further simulation studies are needed to evaluate the bone loss kinetics and to test the effectiveness of the preventive measures used in spatial flights.